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S U M M A R Y 
T h e a u t h o r s c o m p a r e the se ro log i c e f f i cacy a n d the c l i n i c a l p ro tec t i on af forded 
by three d i f ferent m e a s l e s v a c c i n a t i o n s c h e m e s in a d e q u a t e l y n o u r i s h e d c h i l d r e n 
i n S ã o P a u l o c i t y , B r a z i l . 
T w o h u n d r e d forty two c h i l d r e n were d i v i d e d in to three g r o u p s . G r o u p A . c o m 
pr is ing 117 chi ldren who h a d received the vacc ine before 12 mon ths of age and a second 
dose at 12 m o n t h s of a g e or more . G r o u p B , c o m p r i s i n g 46 c h i l d r e n who h a d rece i ved 
on l y one dose , before 12 m o n t h s of age . G r o u p C , c o m p r i s i n g 79 c h i l d r e n w h o h a d 
rece i ved on l y one close, a t 12 m o n t h s of age or m o r e . 
T h e geome t r i c m e a n t i ter of a n t i b o d i e s in G r o u p A w a s 790.1; in G r o u p B , 251.1; 
a n d i n G r o u p C , 550.3. T h e r e w a s no s t a t i s t i c a l l y s i g n i f i c a n t d i f fe rence b e t w e e n 
G r o u p s A a n d C . 
T h e e x p o s u r e to the m e a s l e s v i r u s w a s p r o b a b l y s i m i l a r i n a l l g r o u p s , a n d the 
c h i l d r e n in G r o u p s A a n d C h a d s i m i l a r c h a n c e s of a c q u i r i n g the d i s e a s e after v a c c i n a -
t i on w h e r e a s i n G r o u p B the c h a n c e s were h i g h e r w h e n c o m p a r e d to the o ther 
two g r o u p s . 
T h e r e s u l t s o b t a i n e d in th i s s t u d y f avo r the u s e , i n d e v e l o p i n g c o u n t r i e s , of 
a v a c c i n a t i o n p r o g r a m a g a i n s t m e a s l e s t ha t i n c l u d e s a n ea r l y f i rs t dose a t e i gh t 
m o n t h s of age a n d r e v a c c i n a t i o n after 12 m o n t h s of age . 
K E Y W O R D S : Meas les v a c c i n e ; M e a s l e s ; C h i l d r e n i m m u n i z a t i o n . 
I N T R O D U C T I O N 
I n d e v e l o p i n g c o u n t r i e s , m e a s l e s c a u s e s 
h i g h ra tes of m o r b i d i t y a n d m o r t a l i t y i n c h i l 
d ren " 111 L>1 ~ - 2 4 L>(i 2 ! \ so t ha t l o c a l h e a l t h a u t h o r 
i t i es h a v e s u g e s t e d v a c c i n a t i o n b e g i n n i n g a t 
the f i rs t y e a r of age 4 - 5- 6 7- 8- 9- l 2 - l 8 - 2 0 3 4 . T h e 
p r e s e n c e of m a t e r n a l a n t i b o d i e s , i n s o m e c a s e s 
u p to 12 m o n t h s after b i r t h 2 , h a s led to d i f f i cu l t ies 
i n u s i n g th i s s t r a t e g y . T h e s e a n t i b o d i e s , e v e n 
in a low t i ter, c a n in ter fere w i t h the c h i l d ' s i m m u -
no log i c r esponse to the v a c c i n e 1 2 1 1 1 3 1 4 2 7 2 8 
3o 3 i . 38
 I n B r a z i l , the use of o n l y one d o s e of 
the m e a s l e s v a c c i n e , g i v e n before 12 m o n t h s of 
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age , h a s p r o d u c e d di f ferent resu l t s i n the differ-
en t g e o g r a p h i c a reas s t u d i e d . I n S ã o P a u l o , the 
s e r o c o n v e r s i o n ra te is a p p r o x i m a t e l y 8 0 % 1 9 2 3 
s h o w i n g t ha t there are s t i l l a g rea t n u m b e r of 
c h i l d r e n s u s c e p t i b l e after v a c c i n a t i o n . T h e use 
of a s e c o n d dose , for c h i l d r e n a b o v e one y e a r 
o ld , c o u l d s o l v e th i s p r o b l e m . H o w e v e r i t h a s 
been s u g g e s t e d b y s o m e a u t h o r s 1 5 3 7 t h a t a per-
c e n t a g e of the c h i l d r e n v a c c i n a t e d be fo re 12 
m o n t h s of age do no t r e s p o n d a d e q u a t e l y to a 
la ter s e c o n d dose . I f th is is c o n f i r m e d , t hen a 
v a c c i n a t i o n p r o g r a m t h a t i n c l u d e d two d o s e s , 
the f i rs t one g i v e n before one y e a r of a g e , w o u l d 
h a v e to be i m m e d i a t e l y d r o p p e d . 
A l l these fac ts d e m o n s t r a t e deep con t rover -
s ies as to the i d e a l age for v a c c i n a t i o n a g a i n s t 
m e a s l e s i n d e v e l o p i n g c o u n t r i e s 3 5 , a n d s h o w t ha t 
there are s t i l l few f ie ld s t u d i e s on th i s sub jec t . 
T h e ob jec t of t h i s s t u d y is to c o m p a r e the 
se ro log ic e f f i cacy a n d the c l i n i c a l p ro tec t i on a f 
fo rded b y th ree d i f fe rent m e a s l e s v a c c i n a t i o n 
s c h e m e s i n a d e q u a t e l y n o u r i s h e d c h i l d r e n i n 
S ã o P a u l o . 
M A T E R I A L A N D M E T H O D S 
F r o m O c t o b e r 1979 to N o v e m b e r 1981, a l l 
the c h i l d r e n w h o h a d i n i t i a t ed the i r v a c c i n a t i o n 
p r o g r a m f rom 1975 to 1979 i n the H o s p i t a l do 
S e r v i d o r P ú b l i c o E s t a d u a l de S ã o P a u l o ( S ã o 
P a u l o c i t y , B r a z i l ) were c a l l e d b y le t ter toge the r 
w i t h the i r p a r e n t s for a n i n te rv iew . 
T w o h u n d r e d for ty two c h i l d r e n r e s p o n d e d 
a n d the i r p a r e n t s were q u e s t i o n e d as to the h i s -
t o r y o f p r e v i o u s v a c c i n a t i o n , c o n t a c t w i t h 
k n o w n c a s e s of m e a s l e s (b ro the rs a n d s i s t e r s , 
c o u s i n s , n e i g h b o r s , c h i l d r e n a t s c h o o l or d a y -
ca re cen te rs ) a n d p r e v i o u s h i s t o r y o f m e a s l e s 
based on the norms estab l ished b y the Centers for 
D i s e a s e C o n t r o l , i. e., fever, c o u g h , t y p i c a l r a s h , 
K o p l i k s p o t s a n d c a t a r r h a l s y m p t o m s ) . T h e pre-
c i se da tes of v a c c i n a t i o n w e i t r o b u c ^ í x c d ^ h : 
h o s p i t a l f i les. T h e p a r e n t s were a l s o a s k e d to 
c o n s e n t to the d r a w i n g of a b l o o d s a m p l e f rom 
the c h i l d . 
T h e 242 c h i l d r e n we re d i v i d e d i n t o t h ree 
g r o u p s a c c o r d i n g to the ages a t w h i c h t hey h a d 
rece i ved m e a s l e s v a c c i n a t i o n . 
G r o u p A — c o m p r i s i n g 117 c h i l d r e n who h a d 
r e c e i v e d the v a c c i n e before 12 m o n t h s of age a n d 
a s e c o n d dose a t 12 m o n t h s of age or more . T h e r e 
were 75 s e r u m s a m p l e s o b t a i n e d i n th i s g r o u p . 
G r o u p B — c o m p r i s i n g 46 c h i l d r e n who h a d 
r e c e i v e d on l y one dose , before 12 m o n t h s of age . 
T h e r e were 32 s e r u m s a m p l e s o b t a i n e d . 
G r o u p C — c o m p r i s i n g 79 c h i l d r e n w h o h a d 
rece i ved o n l y one dose , a t 12 m o n t h s of age or 
more . T h e r e were 61 s e r u m s a m p l e s o b t a i n e d . 
T h e t o ta l n u m b e r of s e r u m s a m p l e s w a s 168, 
d r a w n b y v e n e p u n c t u r e . T h e b lood w a s cen t r i 
f uged i m m e d i a t e l y a n d the s e r u m w a s s to red at 
a t e m p e r a t u r e of -20°C. L a t e r they were tes ted 
fo r a n t i b o d i e s a g a i n s t t he m e a s l e s v i r u s b y 
E n h a n c e d N e u t r a l i z a t i o n 3 d o n e b y one of the a u 
tho rs ( P . A . ) . 
T h e s a m p l e s were a n a l y z e d on the fo l l ow ing 
d a t e s : M a y 26th . a n d 27th. , 1983 a n d J u n e 2 n d . , 
1983. A l l tests were repea ted on J u n e 21st., 1983. 
T h e v a c c i n e u s e d w a s tha t of l i ve fur ther a t 
t e n u a t e d m e a s l e s v i r u s . W h e n g i v e n before 12 
m o n t h s i t w a s no t c o m b i n e d w i t h a n y o ther v a c -
c ine a n d w a s f u r n i s h e d b y the H e a l t h A u t h o r i t i e s 
of the S t a t e of S ã o P a u l o 2 5 . W h e n g i v e n to ch i l -
d r e n of 12 m o n t h s of age or m o r e , the v a c c i n e 
w a s c o m b i n e d w i t h the m u m p s a n d r u b e l l a l i ve 
a t t e n u a t e d v i r u s v a c c i n e s ( f rom M e r c k , S h a r p 
& D o h m e ) . 
R E S U L T S 
T h e m e a n a g e of the c h i l d r e n a t the t ime 
of v a c c i n a t i o n a n d a t the t ime of the in te rv iew, 
a n d the a v e r a g e i n t e r v a l b e t w e e n v a c c i n a t i o n 
a n d c o l l e c t i o n of b l o o d s a m p l e s are s h o w n i n 
T a b l e 1. 
A l l the s e r u m s a m p l e s f rom G r o u p A were 
p C s ; } H x 7 A for m e a s l e s a n t i b o d i e s . O n l y one s e r u m 
s a m p l e i n G r o u p B w a s n e g a t i v e u r . d c^rJy o r « 
i n G r o u p C too. T h e g e o m e t r i c m e a n t i ter of an t i -
b o d i e s i n G r o u p A w a s 790.1; in G r o u p B , 251.1; 
and i n G r o u p C , 550.3 ( T a b l e 1). P o s s i b l y low (< 250) 
t i t e r s of a n t i b o d i e s m e a s u r e d b y E n h a n c e d 
N e u t r a l i z a t i o n d o n o t m e a n p r o t e c t i o n , a n d 
of 75 c h i l d r e n i n G r o u p A , 13 (17.33%) h a d t i ters 
T A B L E 1 
S c h e d u l e o f s u b j e c t e n r o l l m e n t a n d g e o m e t r i c m e a n t i te r ( G M T ) of a n t i m e a s l e s s e r u m a n t i b o d i e s . 
G r o u p T o t a l n u m b e r 
of c a s e s 
i n t e r v i e w e d 
N u m b e r of 
b l o o d 
s a m p l e s 
M e a n a g e a t t i m e 
of i n t e r v i e w 
( m o n t h s ) 
M e a n a g e a t t i m e of 
v a c c i n a t i o n ( m o n t h s ) 
1st d o s e 2 n d dose 
A v e r a g e i n t e r v a l b e t w e e n 
v a c c i n a t i o n a n d b l o o d 
c o l l e c t i o n ( m o n t h s ) 
G M T 
A 117 75 48.48 8.21 16.86 32.58 790.1 
B 46 32 51.75 8.40 — 44.21 251.1 
C 79 61 51.94 16.06 35.96 550.3 
242 168 
below 250. A l s o i n G r o u p B , 13 c h i l d r e n (40.62%) 
a n d i n G r o u p C , 8 (13.11%) h a d a n t i b o d y t i ters 
be low 250. O f these 34 c h i l d r e n w i t h low t i ters , 
e igh t la te r h a d c o n t a c t w i t h c l i n i c a l m e a s l e s a n d 
d i d n o t d e v e l o p the d i s e a s e . 
C o m p a r i n g the a n t i b o d y l og t i t e rs of the 
three g r o u p s , u s i n g the K r u s k a l l W a l l i s m u l t i p l e 
c o m p a r i s o n s test a n d the N e u m a n K l u l s teen 
n ique , we n o t i c e d t ha t there w a s no s t a t i s t i c a l l y 
s i g n i f i c a n t d i f ference be tween G r o u p s A a n d C 
a n d t h a t G r o u p B i s d i f ferent f rom the o ther two 
g r o u p s (p = 0.05). 
W i t h i n G r o u p B , there w a s no s i g n i f i c a n t dif-
ference i n a n t i b o d y t i ters be tween the c h i l d r e n 
v a c c i n a t e d ea r l y (7 or 8 m o n t h s o ld ) , a n d those 
v a c c i n a t e d la te r (9, 10 or 11 m o n t h s o ld) u s i n g 
S t u d e n t ' s t tes t (t = 0.34). T h u s the m e a n t i ter 
of a n t i b o d i e s de tec ted i n G r o u p B c h i l d r e n w a s 
no t s i g n i f i c a n t l y d i f ferent whe the r the v a c c i n a -
t ion h a d t a k e n p l a c e before or af ter n i n e m o n t h s 
of age . 
I n T a b l e 2 we h a v e the n u m b e r of c h i l d r e n 
in e a c h g r o u p e x p o s e d to m e a s l e s after v a c c i n a 
t ion a n d the n u m b e r of c h i l d r e n w h o d e v e l o p e d 
the d i sease . D i a g n o s i s w a s c o n f i r m e d b y a d o c t o r 
i n th ree G r o u p A c a s e s , four G r o u p B c a s e s a n d 
two G r o u p C c a s e s . U s i n g the C h i - s q u a r e test , 
c h i l d r e n i n G r o u p s A a n d C h a d s i m i l a r c h a n c e s 
of a c q u i r i n g the d i s e a s e after v a c c i n a t i o n where 
as i n G r o u p B the c h a n c e s were h i g h e r w h e n 
c o m p a r e d to the o ther two g r o u p s (p = 0.05). 
D I S C U S S I O N 
T h e resu l t s o b t a i n e d i n t h i s s t u d y ag ree w i t h 
those of o ther r e p o r t s 9 1 7 3 2 c o n f i r m i n g the ef f ica-
c y of r e v a c c i n a t i o n after a n e a r l y f i rs t dose of 
the m e a s l e s v a c c i n e . I n our s t u d y , a l o n g w i t h 
d e m o n s t r a t e d se ro log i c r esu l t s , we p r e s e n t c l i n i 
c a l e v i d e n c e of i ts use fu l ness . 
L e v e l s of s e r u m a n t i b o d i e s m e a s u r e d i n 168 
of 242 c h i l d r e n , af ter a n a v e r a g e 38.96 m o n t h s 
a f te r v a c c i n a t i o n we re r e l a t i v e l y h i g h i n t he 
three g roups s tud ied . H o w e v e r the m e a n t i ter of 
the c h i l d r e n v a c c i n a t e d before 12 m o n t h s of a g e 
( G r o u p B ) w a s s i g n i f i c a n t l y lower e v e n t h o u g h 
i n t h i s g r o u p there were more c a s e s of n a t u r a l l y 
a c q u i r e d m e a s l e s (15.21%), a f ac t t h a t w o u l d nor-
m a l l y ra i se the m e a n b e c a u s e the leve ls of a n t i 
b o d i e s af ter n a t u r a l d i s e a s e a re k n o w n to be 
h i g h e r t h a n those o b t a i n e d b y v a c c i n a t i o n 3 6 . 
T h e m e a n t i ter of a n t i b o d i e s i n c h i l d r e n v a c 
c i n a t e d w i t h one dose g i v e n a t 12 m o n t h s of age 
or m o r e ( G r o u p C ) w a s s i m i l a r to t ha t o b t a i n e d 
f rom c h i l d r e n w h o h a d r e c e i v e d a n ea r l y dose 
a n d were r e v a c c i n a t e d a t 12 m o n t h s of a g e or 
m o r e ( G r o u p A ) . T h i s s h o w s t h a t there s e e m s 
to be n o n e g a t i v e se ro log i c effect of a n e a r l y dose 
( g i v e n before 12 m o n t h s of age) o n the e f f i cacy 
T A B L E 2 
G r o u p of c h i l d r e n w i t h c l i n i c a l m e a s l e s . 
T o t a l n u m b e r of c h i l d r e n N u m b e r of c h i l d r e n w i t h a h i s t o r y of c o n t a c t 
w i t h c l i n i c a l m e a s l e s (% ) 
N u m b e r of c h i l d r e n w h o d e v e l o p e d 
c l i n i c a l m e a s l e s (% ) 
G r o u p A 117 32 (27.3%) 5 (4 .3%) 
G r o u p B 46 13 ( 28 .3¾) 7 (15.2%) 
G r o u p C 79 21 (26.6%) 7 (8.9% ) 
of a s e c o n d dose ( a d m i n i s t e r e d a t 12 m o n t h s of 
age or more) . 
I n th i s s t u d y 13 c h i l d r e n (17.33%) w h o h a d 
been v a c c i n a t e d before one yea r of age a n d la te r 
r e v a c c i n a t e d p r e s e n t e d l o w a n t i b o d y t i t e r s 
a g a i n s t the m e a s l e s v i r us (< 250), w h i c h w a s s i m 
i l a r to the p e r c e n t a g e o b t a i n e d i n the g r o u p 
of c h i l d r e n who h a d rece i ved on l y one dose , a t 
12 m o n t h s of age or m o r e (13.11%), a n d s i gn i f i 
c a n t l y l ower t h a n the 40.62% o b t a i n e d in the 
g r o u p of c h i l d r e n v a c c i n a t e d before 12 m o n t h s 
of age . T h e c l i n i c a l s i g n i f i c a n c e of these low ti-
ters h a s no t ye t been su f f i c ien t l y e s t a b l i s h e d 3 3 . 
I t i s i n t e r e s t i n g h o w e v e r to no te t ha t e i g h t of 
these 34 c h i l d r e n w i th low t i ters h a d c o n t a c t w i t h 
m e a s l e s w i t h o u t a c q u i r i n g the d i s e a s e . 
M o s t i m p o r t a n t in th is s t u d y i s the e v i d e n c e 
t h a t r e v a c c i n a t i o n af ter a n e a r l y f i rs t dose of 
m e a s l e s v a c c i n e g a v e good se ro log i c resu l t s , s i m 
i la r to those o b t a i n e d i n c h i l d r e n r e c e i v i n g o n 
l y one d o s e af ter 12 m o n t h s of a g e , a n d a l s o 
offered s im i la r c l i n i ca l p ro tec t ion a g a i n s t the d is 
ease. T h e c h i l d r e n in th is s t u d y a l l l i ve in the 
s a m e g e o g r a p h i c a r e a ( S ã o P a u l o c i t y ) w h e r e 
m e a s l e s is a n e n d e m i c d i s e a s e a n d t hus e x p o s u r e 
to the m e a s l e s v i r u s w a s p r o b a b l y s i m i l a r i n a l l 
g r o u p s ( T a b l e 2). A s is to be e x p e c t e d the r i s k 
of h a v i n g the c l i n i c a l d i sease af ter e x p o s u r e to 
the v i r u s w a s f ound to be h i g h e r i n the g r o u p 
of c h i l d r e n r e c e i v i n g the i r on l y dose of v a c c i n e 
before 12 m o n t h s of age . 
I n c o u n t r i e s l i k e B r a z i l , where i n m a n y l a rge 
a reas m e a s l e s is a c a u s e of i l l ness a n d d e a t h to 
a h i g h n u m b e r of c h i l d r e n be low one y e a r of a g e , 
the e n c o u r a g i n g resu l t s of th i s s t u d y , o b t a i n e d 
w i t h a v a c c i n a t i o n s c h e m e a g a i n s t m e a s l e s t h a t 
i n c l u d e d a n ea r l y f i rs t dose a t e i g h t m o n t h s of 
a g e a n d r e v a c c i n a t i o n af ter 12 m o n t h s of a g e , 
m u s t be e m p h a s i z e d . 
R E S U M O 
V a c i n a ç ã o c o n t r a o s a r a m p o : i n f l u ê n c i a d a i d a -
de e m s u a e f i c á c i a . 
O s au to res c o m p a r a m a e f i c á c i a s o r o l ó g i c a 
e a p r o t e ç ã o c l í n i c a o b t i d a s c o m t rês e s q u e m a s 
d i ferentes de v a c i n a ç ã o c o n t r a o s a r a m p o , e m 
c r i a n ç a s eu t ró f i cas , n a c i d a d e de S ã o P a u l o , B r a -
s i l . 
D u z e n t a s e q u a r e n t a e d u a s c r i a n ç a s f o r a m 
d i v i d i d a s e m t rês g r u p o s . G r u p o A , c o m p r e e n ¬ 
d e n d o 117 c r i a n ç a s p r i m o v a c i n a d a s an tes dos 
12 m e s e s de i d a d e e r e v a c i n a d a s c o m 12 ou m a i s 
m e s e s de i d a d e . G r u p o B , c o m p r e e n d e n d o 46 
c r i a n ç a s v a c i n a d a s c o m dose ú n i c a , an tes dos 
12 m e s e s de i d a d e . G r u p o C , c o m p r e e n d e n d o 79 
c r i a n ç a s v a c i n a d a s c o m dose ú n i c a , aos 12 ou 
m a i s m e s e s de i d a d e . 
A m é d i a g e o m é t r i c a do t í tu lo de a n t i c o r p o s 
no g r u p o A foi 790,1; no g r u p o B , 251,1; e no 
g r u p o C , 550,3. N ã o h o u v e d i f e rença e s t a t í s t i c a 
m e n t e s i g n i f i c a n t e en t re os g r u p o s A e C . 
A e x p o s i ç ã o ao v í r u s do s a r a m p o foi p r o v a 
v e l m e n t e s e m e l h a n t e e m t o d o s os g r u p o s . A s 
c r i a n ç a s dos g rupos A e C ap resen ta ram r isco de 
a d o e c i m e n t o s e m e l h a n t e a p ó s v a c i n a ç ã o , en¬ 
q u a n t o q u e ta l r i s co foi m a i o r no g r u p o B q u a n d o 
c o m p a r a d o aos ou t ros do i s g r u p o s . 
O s r e s u l t a d o s ob t i dos nes te e s t u d o f a l a m a 
favor do u s o , e m p a í s e s e m d e s e n v o l v i m e n t o , de 
u m p r o g r a m a de v a c i n a ç ã o c o n t r a o s a r a m p o 
q u e i n c l u a u m a p r i m e i r a dose aos o i to m e s e s 
de i d a d e e r e v a c i n a ç ã o após os 12 m e s e s de i d a -
de. 
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